Accurate estimation of the number of ovarian follicles at various stages of development is an important indicator of the process of folliculogenesis in relation to the endocrine signals and paracrine/autocrine mechanisms that control the growth and maturation of the oocytes and their supporting follicular cells. There are 10-fold or greater differences in follicular numbers per ovary at similar ages and/or strains reported in earlier studies using various methods, leading to difficulties with interpretation of ovarian function in control vs experimental conditions. This study describes unbiased, assumption-free stereological methods for quantification of early and growing follicular numbers in the mouse ovary. A fractionator approach was used to sample a defined fraction of histological sections of adult wild-type ovaries. Primordial and primary follicles were counted independently with the optical and physical disector methods. The fractionator/disector methods, which are independent of follicular size or shape, gave estimations of 1930 6 286 (S.E.M.) and 2227 6 101 primordial follicles, and 137 6 25 and 265 6 32 primary follicles per ovary at 70 and 100 days of age respectively. From exact counts on serial sections, secondary and later follicular numbers at 100 days of age were estimated at 135 per ovary. Remnants of zona pellucidae (a marker of previous follicular atresia) were estimated using a fractionator/physical disector approach and were approximately 500 per ovary. The application of the quantitative methods described will facilitate an improved understanding of follicular dynamics and the factors that mediate their growth and maturation and allow for a better comparison between different studies.
Introduction
The coordinated development of follicles within the ovary is under the tight control of both hormones and growth factors (Findlay & Drummond 1996 , McGee & Hsueh 2000 , Richards 2001 , Fortune 2003 . Their appropriate stimulation of follicular growth and the accompanying developmental arrest of most follicles leads to the cyclical nature of mammalian female reproduction, and ultimately the release of viable oocytes. The complement of developing follicles within the ovary originates from and is dependent on the immature non-growing stock of primordial follicles. Coordinated entry of these follicles into the growth phase controls the rate at which the follicular reserve is depleted.
The study of follicular numbers can provide important information about the function of the ovary, in particular the relationship between folliculogenesis and the factors that regulate it. This may be important, for example in determining the relative roles of gonadotrophic and steroid hormones and local intraovarian growth factors in regulating the survival and maturation of follicles at any stage of their development. For decades rodent species have been used as models for reproductive function in women and the functional morphology of the mouse ovary is becoming increasingly important as a plethora of genetic modifications (knock-out (KO) and knock-in gene mutations) are available that alter the process of folliculogenesis. Although there have been many studies of folliculogenesis in both healthy and diseased ovaries the number of follicles per ovary is not routinely determined. In a selection of studies of the mouse ovary where follicular numbers have been counted, a large variation (up to 10-fold) exists between the numbers of early follicles reported (reviewed by Tilly 2003) . With a valid and reliable counting scheme, the mouse ovary has the potential to be a key tool for monitoring the effects of multiple factors on primordial follicular endowment and maturation.
'Stereology is a uniform set of simple and efficient methods for quantification configured to provide reliable data from histologic sections' (Gundersen et al. 1988 ). The fractionator technique (Gundersen 1986 ) can be applied to determine follicular numbers per ovary. In this method a systematically sampled fraction of the ovary is exhaustively counted with respect to follicles. The number of follicles counted in this way is referred to as the raw count Q 2 -an abbreviation of German 'Querschnitte'for the profiles related to histological cross-sections, introduced by Sterio (1984) . When the raw count is multiplied by the reciprocal of the sampling fractions it gives an unbiased estimate of follicular numbers per ovary. Sampling the ovary using the fractionator method avoids the problem of accounting for changes in organ volume (shrinkage or swelling) during fixation, dehydration and embedding. Typically the sampling fractions are chosen to allow counting of a total of 100-200 follicles in the tissue samples. Subject to follicles being independently sampled this gives a coefficient of error for the estimate below 10% (Gundersen 1986 , Gundersen & Jensen 1987 , Michel & Cruz-Orive 1988 , Braendgaard et al. 1990 ). The particles on the sampled sections are counted using the optical or physical disector technique (Wreford 1995) . These stereological methods have been previously applied to estimate neuron numbers in the central nervous system (Braendgaard et al. 1990 , West et al. 1991 , Ishiyama et al. 2001 , Galvin & Oorschot 2003 , nephron and glomerular numbers in the kidney (Bertram 1995 (Bertram , 2001 and germ cell numbers in the testis (Wreford 1995 . The fractionator/disector method has previously been used in the primate ovary (Miller et al. 1997) and recently in the neonatal mouse ovary (Sonne-Hansen et al. 2003) . The use of stereology in the adult mouse ovary has been limited and the methodological details sparse.
This study provides information about stereological approaches that can be applied to the mouse ovary and can be extrapolated to ovaries of other species. We define benchmark protocols for estimating the number of primordial and primary follicles in the ovary using either glycolmethacrylate resin-or paraffin-embedded ovarian samples. The number of post-primary maturing and differentiated follicles was determined using exact counts over all sections. These follicles cannot be assessed reliably using sampling techniques because in comparison with primordial and primary follicles, they are rare. We propose that our study provides baseline data and a protocol for future investigations.
Materials and Methods

Animals
Wild-type female C57BL/6/128SvEv mice, n ¼ 7, (Department of Anatomy and Cell Biology) at 100 days of age (25 g) and wild-type female J129/C57B6 mice, n ¼ 5, (Prince Henry's Institute of Medical Research) at 70 days of age (22 g) were kept on a 12 h light: 12 h darkness regimen under specific pathogen-free conditions with mouse chow freely available. These genetically similar strains were selected for stereological analysis since they form the basis for two separate breeding colonies used to generate mice with respective null mutations (KO models) of the genes for follicle-stimulating hormone-b (FSHb-KO) and aromatase enzyme (ArKO). All animal procedures were approved by the Animal Ethics Committee at Monash University and were carried out in accordance with the 'Australian Code of Practice for the Care and Use of Animals for Scientific Purposes'.
Tissue collection and processing
Daily vaginal smears were taken and stained using Quick Dip stain (Fronine, Riverstone, NSW, Australia) to ascertain cyclicity and all ovaries were collected in dioestrus. Left and right ovaries were randomly assigned to be fixed in Bouin's fluid and then processed through graded alcohols into either glycolmethacrylate resin (Technovit 7100; Heraeus Kulzer GmbH, Wehrheim, Germany) or paraffin wax. Glycolmethacrylate resin-embedded ovaries (one per animal) were serially sectioned at 20 mm, stained with periodic acid -Schiff (PAS) and counterstained with haematoxylin. Paraffin-embedded ovaries (one per animal) were serially sectioned at 3 mm and stained with a modified Masson trichrome stain.
Morphological classification of follicles
Follicles were classified as primordial if they contained an oocyte surrounded by a partial or complete layer of squamous granulosa cells. Primary follicles showed a single layer of cuboidal granulosa cells. Occasional follicles were observed as intermediate between primordial and primary and had both cuboidal and squamous granulosa cells. If cuboidal cells predominated follicles were classified as the primary type. Many previous investigations classify mouse follicles according to Pedersen & Peters' (1968) classification scheme, which determined class based on granulosa cell number rather than follicle and granulosa cell appearance. Although such a classification is inherently biased by the section thickness, the classification used in this study approximates to types 1 to 3b described by Pedersen & Peters (1968) .
Follicles were classed as secondary if they possessed more than one layer of granulosa cells with no visible antrum. Early antral follicles possessed generally only one or two small areas of follicular fluid (antrum) whilst antral follicles possessed a single large antral space (Fig. 1 ). Preovulatory follicles had a rim of cumulus cells surrounding the oocyte. Following atresia, the zona pellucida (ZP) Figure 2 Sampling the ovaries to estimate follicles per ovary. Representation of sampling schemes (not to scale) used to sample a proportion of the ovary for the estimation of small follicular numbers per ovary. (a) The ovarian section is traced around the tissue boundaries with the computerised software and a sampling grid (dashed lines) is superimposed over the section. Each square of the sampling grid represents a sampled area measuring 6400 mm 2 or 22 500 mm 2 for the optical and physical disectors respectively. A counting frame (green-and red-sided boxes) is then used to sample a predetermined area within each square of the sampling grid beginning at *. The counting frame is systematically moved along the X-and Y-axis to sample the ovarian section in the direction indicated by the arrows.
The frame itself contains inclusion (green) and exclusion (red) boundaries. Oocyte nuclei are counted if (i) they appear within the unbiased counting frame and are (ii) not intersected by exclusion boundaries and (iii) appear in sharp focus in the 10 mm counting depth sampled with the optical disector or do not appear in the look up section (physical disector). For example, the primordial follicle (*) intersected by the exclusion boundary cannot be included as the oocyte nucleus is touching the red exclusion line. The other two primordial follicles to the right can be included as they satisfy the counting criteria by falling within the counting frame and touching only the green inclusion boundary. Bar ¼ 40 mm. remnants (ZPRs) were readily recognised as structures staining brightly with PAS in thick methacrylate sections.
Determination of primordial and primary follicular numbers in the ovary
The heterogeneous nature of the ovary and the large size differences that exist between primordial and primary and later follicles necessitated the use of different methods to determine their respective numbers. The numbers of primordial and primary follicles were determined using a fractionator/optical disector design applied to thick methacrylate sections, or a fractionator/physical disector design applied to paraffin sections. Pilot studies were conducted to determine the most appropriate sampling (one that is both time efficient and allows approximately 100-200 oocytes to be counted) fractions for both optical and physical disector designs.
Quantification of primordial and primary follicles: optical disector
A fractionator/optical disector design (Gundersen et al. 1988 , Wreford 1995 ) was used to estimate these follicular numbers in the ovaries obtained from C57BL/6/128SvEv mice at 100 days. Follicular counts were made using a £ 100 oil immersion objective with a high numerical aperture (N A ¼ 1.4) on an Olympus BX51 microscope equipped with an Autoscan stage (Autoscan Systems Pty Ltd, Melbourne, Victoria, Australia). Sections were sampled and follicles were counted using the CASTGRID specialised stereological system (CAST 2002; Olympus, Albertslund, Denmark) to generate the counting frame.
With the fractionator/optical design three levels of sampling were used and sampling designs were all systematic uniform from a random start (Gundersen & Jensen 1987 , Wreford, 1995 . For the first level of sampling every 3rd section was chosen from a random start (sampling fraction 1(f1) ¼ 1/3) and its outline was traced using the CASTGRID program. A counting frame (measuring 2547 mm 2 ) was superimposed over the section ( Fig. 2a and b) and was then shifted progressively along the X-and Y-axis (in 80 mm steps) in a sampling grid that subdivided the sections into 6400 mm 2 squares (sampling fraction 2 (f2) ¼ 2547/6400). To avoid artefacts at the surface of sections, the top of the section was brought into focus. The first 3 mm of section depth was used as a guard area (noncounting), to avoid surface cutting irregularities that may bias the follicular count ( Fig. 3a) . For the 3rd level of sampling, the next 10 mm of the 20 mm section thickness was optically sectioned and oocytes were counted as they came into focus. Oocyte nuclear number was equated to follicular number. Nuclei were counted if they came into sharp focus between 3 and 13 mm (sampling fraction 3 (f3) ¼ 10/20) and were wholly or partially within the unbiased counting frame but not crossing the exclusion boundaries (Gundersen 1986 ) as shown in Fig. 2b . Raw counts (Q 2 ) of follicular number were multiplied by the reciprocals of the sampling fractions to estimate the total number of follicles per ovary. Raw counts (Q 2 ) using the optical disector ranged between 113 and 164 and 10 and 21 for primordial and primary follicles respectively.
Follicles per ovary (for both primordial and primary follicles) ¼ Q 2 (follicle) ·(1/f1)·(1/f2)·(1/f3), and substituting the data above in the reciprocal fractions. . . ¼ Q 2
(follicle) ·(3/1)·(6400/2547)·(20/10). Quantification of primordial and primary follicles: physical disector A fractionator/physical disector design (Braendgaard & Gundersen 1986 , Miller et al. 1997 ) was used to estimate these follicular numbers in the ovaries obtained from J129/C57B6 mice at 70 days. Follicular counts were made using a £ 40 oil immersion objective (N A ¼ 1.0) on an Olympus BX51 microscope. Sections were sampled and follicles were counted using the CASTGRID system to generate the counting frame (v2.1.4; Olympus). Using the fractionator/physical design two levels of sampling were used and again, sampling was systematically uniform from a random start (Gundersen & Jensen 1987 , Wreford 1995 . For the first level of sampling every 10th and 11th section was sampled. Typically, in the physical disector design, one of these sections is designated the reference section and the other the 'look up' section ( Fig. 3b ). Subsequently, the analysis is performed in both directions with the reference section also becoming the 'look up' section. This doubles the first sampling fraction from 1/10th to 1/5th (sampling fraction 1(f1) ¼ 1/5). For the second level of sampling tissue sections were traced ( Fig. 2a ) to define tissue boundaries and then sections were sampled on a 150 £ 150 mm (22 500 mm 2 ) sampling grid using an unbiased counting frame measuring 6749 mm 2 (sampling fraction 2: (f2) ¼ 6749/22 500) for primordial and 16 873 mm 2 for primary follicles (sampling fraction 2: (f2) ¼ 16 873/22 500). Separate counting frames were used to count primordial and primary follicles to try and ensure that 100-200 primordial follicles were counted. The CASTGRID software was used to facilitate matching of fields between the reference section and the consecutive 'look up' section. Oocyte nuclear number was equated to follicular number. Oocyte nuclei were counted if (i) they appeared within the unbiased counting frame applied to the reference section, (ii) were not intersected by exclusion boundaries (Gundersen 1986 ) and (iii) did not appear in the 'look up' section.
Raw counts (Q 2 ) using the physical disector ranged between 62 and 163 and 13 and 33 for primordial and primary follicles respectively. Primordial follicular number per ovary ¼ Q 2 (primordial) ·(1/f1)·(1/f2), and substituting the data above in the reciprocal fractions. . . ¼ Q 2 ðprimordialÞ ·ð5=1Þ·ð22 500=6749Þ. Primary follicular number per ovary ¼ Q 2 (primary) ·(1/f1)·(1/f2), and substituting the data above in the reciprocal fractions. . . ¼ Q 2
(primary) ·(5/1)·(22 500/16 873).
Quantification of secondary, antral and atretic follicles
More advanced follicles (secondary type and beyond) were estimated by exact counts determined from digital images of consecutive 20 mm glycolmethacrylate sections encompassing whole cross-sections of the ovary. Again oocyte nuclear number was equated to follicular number. ZPRs were similarly counted on digital images but this time using the fractionator/physical disector type approach. Every 10th and 11th section pair was sampled using the physical disector design described above and counting was performed in both directions (sampling fraction 1 (f1) ¼ 1/5). ZPR number per ovary ¼ Q 2 (ZPR) ·(1/f1), and substituting the data above in the reciprocal fraction. . . ¼ Q 2 (ZPR) ·(5/1)
Presentation of data
All data are expressed as means^S.E.M.
Results
Two independent methods, the optical and physical disectors in combination with the fractionator sampling technique, were used in the current study to assess the numbers of primordial and primary follicles.
Primordial follicles (Fig. 4) The number of primordial follicles per ovary in C57BL/6/128SvEv mice at 100 days using the optical disector was 2227^101. The number of primordial follicles per ovary in J129/C57B6 mice at 70 days using the physical disector was 1930^286.
Primary follicles (Fig. 5) The number of primary follicles per ovary determined at 100 days of age using the optical disector was 265^32 and 137^25 at 70 days of age using the physical disector.
Secondary, antral and atretic follicles (Fig. 6) The numbers of secondary and more mature follicles determined from exact counts (on consecutive 20 mm sections) in 100-day-old mice were divided into histologically defined subclasses. There were 79^5.6 secondary follicles, 40^4.8 early antral follicles, 15.6^2.3 antral follicles, and 2.6^0.6 preovulatory follicles. Numbers of ZPRs were determined by the physical disector approach as an indicator of follicles which had earlier undergone atresia (Peters 1969 , Elvin et al. 1999 . The number of ZPRs was 512^29. Total follicle counts per ovary (primordial, primary, secondary, early antral, antral and preovulatory) estimated in the methacrylate resin at 100 days were 2629^139.
Discussion
We have described two independent methods that incorporate design-based stereological approaches to determine the number of follicles per ovary. These data provide a basis for quantifying the supply and attrition of follicles in the normal ovary and the anomalous behaviour of ovaries in cases of ovarian disorders and infertility. We believe the variation in follicular number reported by others (Figs 7 and 8) reflects inherent biases in the counting techniques used. Previous studies used twodimensional analysis with fractionator-type designs for ovaries embedded in paraffin and serially sectioned at 3-8 mm. These other studies used a proportion of the cut sections (i.e. every 2nd up to every 10th section). However, it was not always clear how these sampling fractions had been incorporated into the calculations relating raw counts to the actual estimates of follicular number per ovary. This can be highlighted by the studies of Benedict et al. (2000) , Rucker et al. (2000) and Tomic et al. (2002) in which all classes of follicles were counted in every 10th section of the ovary. In the first study, raw follicular counts were multiplied by 10 (i.e. the sampling fraction with respect to every 10th section being counted); the second study reported no correction factors; in the third study, raw counts were further corrected by a factor equal to the 8 mm section thickness giving a combined correction factor of multiplication by 80. The justification for the latter correction is obscure. Classically in the methods described by Floderus (1944) and by Abercrombie (1946) , counts are corrected for section thickness and particle diameter but application of these factors in fractionator designs is not appropriate and will probably lead to an overestimation of follicles (Tilly 2003) . In the reports of Rucker et al. (2000) and Tomic et al. (2002) for 90-dayold mouse ovaries, the numbers of primordial follicles per ovary are similar (10 000-11 000) as are the total follicles per ovary (16 000-18 000) despite the former study using no correction factors whereas the latter study used a correction factor of multiplying raw counts by 80. Smith et al. (1991) studied 50-to 70-day-old mice, and reported only 371 primordial follicles per ovary but sampling fractions were not specified. These results do not appear to have been corrected for the sampling fraction. Presumably this low number reflects an incorrect calculation from raw to estimated follicles per ovary. Using every 10th paraffin section of thickness 7 mm (with no correction factor) Halpin et al. (1986) reported primordial follicular numbers at 60, 90 and 120 days of age to be 2030, 2220 and 1890 per ovary respectively, in broad agreement with our estimates using unbiased stereology.
Using the optical disector technique applied to ovaries from 100-day-old animals we estimated the primordial follicular number to be approximately 2200 per ovary. Applying the physical disector technique to ovaries from 70-day-old animals from a related strain, we estimated the primordial follicular number to be approximately 1930 per ovary. Despite having used two different but genetically related strains of mice (both Black 6 strains), different embedding media (glycolmethacrylate resin or paraffin) and two counting methods, the number of primordial Figure 6 Secondary, antral and atretic follicular numbers calculated from raw counts. The total number of follicles (secondary, early antral, antral and preovulatory) in 100-day-old animals were estimated by exact counts applied to digital images of consecutive sections. ZPRs were calculated using a fractionator/physical disector approach. Sec ¼ secondary; E-A ¼ early antral; A ¼ antral; PreOv ¼ preovulatory; Total ¼ all follicular classes in the ovary. Results are presented as means^S.E.M. (n ¼ 7).
Assessing follicular populations in the mouse ovary 575 www.reproduction-online.org
Reproduction ( follicles per ovary is similar in the current study. Both disector methods offer assumption-free estimates of follicular number, although the optical disector method has the advantage of efficiency (time) in application compared with the physical disector. Approximately 135-265 primary follicles per ovary were found using the physical and optical disector respectively. The scarcity of primary follicles and possible differences between animal strains means that raw counts did not fall within the 100-200 range predicted to give a coefficient of error below 10%. More rigorous studies with increased sampling fractions would rectify this if accurate numbers were required in an experimental context. Primary follicular numbers determined by others ( Fig. 8 ) range from 40 to 3000. As indicated above, the correction factors (including calculations for sampling) vary widely and lead to overestimation (Ratts et al. 1995 , Benedict et al. 2000 , Tomic et al. 2002 .
Early antral and established antral follicles proper (approximately 40 and 15 per ovary respectively) were subclassified because in many mouse KO models it is within the antral follicular stage that follicular arrest often occurs (ArKO, Britt et al. (2000) ; hypogonadal, Halpin et al. (1986) ; luteinising hormone receptor KO, Lei et al. (2001) ; ab oestrogen receptor KO, Couse & Korach (1999) , Dupont et al. (2000) ; FSHb-KO, Kumar et al. (1997) ). There were only 2.6^0.6 preovulatory follicles per ovary in the current study. Exact counts of secondary and more mature follicles using serial photomicrographs were used as this is the only method that allows the stage of the follicle to be accurately ascertained (in contrast to single sections which give ambiguous classifications).
The ZP is a glycoprotein coat separating the oocyte from the surrounding granulosa cells and is first detected in primary follicles. As one of the last follicular components to degenerate during atresia, its persists after the demise of the oocyte and granulosa cells (Peters 1969 , Inoue et al. 2000 , Castrillon et al. 2003 . ZPRs were counted to provide an indication of the number of those growing follicles that had developed a ZP, but had subsequently undergone atresia. This is only one of several possible classification systems that may be used to determine such numbers. Quantification of ZPRs allowed previously atretic follicles to be distinguished without the complication of assessing the degree of granulosa cell apoptosis (e.g. using pyknotic nuclei or cytochemical nick-end labelling of fragmented DNA). Apoptotic granulosa cells may not be present in all sections through a follicle and thus are not a reliable indicator of follicular atresia. We found approximately 510 ZPRs per ovary. Whilst our method neglects the estimation of follicular atresia occurring prior to ZP development (primordial and early primary follicles -for which there is no reliable method available) it may prove valuable when assessing mature follicular death in genetically altered animals.
Similar to the data on numbers of small follicles, the reported numbers of larger follicles show considerable variation. Secondary and maturing follicular numbers are difficult to ascertain from previous data, due to variation in classification schemes. Previous reports have used multiple schemes such as the Pederson & Peters (1968) method, or follicular diameter, or cytological classification such as preantral, early, and established antral types. In particular if preantral (i.e. secondary) and antral follicles are grouped together (for ease of interpreting previous data) follicular numbers range from 57 between days 50 and 70 (Smith et al. 1991) to 6800 at day 53 (Benedict et al. 2000) , with many variations in between (Pedersen, 1972 , Ratts et al. 1995 , Durlinger et al. 2001 , Flaws et al. 2001 , Danilovich & Sairam 2002 , Tomic et al. 2002 , Canning et al. 2003 . Our estimate for preantral and antral stages together is approximately 135 follicles per ovary based upon exact counts of serial sections where the oocyte nucleus is used as a defining feature, to avoid overestimation. Previous studies also used oocyte nuclei to define follicles but exact counts of all serial sections, to the best of our knowledge, have not been performed. Different classification schemes and selection of specific stages for analysis (most studies use only specific follicular stages, i.e. antral follicles) make a meaningful comparison of follicular numbers in each stage of development problematic. Whilst these classifications may not necessarily invalidate any single study's aim in attempting to define differences between control and treatment, as recently reviewed by Tilly (2003) , they cannot be used to compare data across laboratories.
The disector method is preferred over two-dimensionalbased methods in that it ensures that follicular counts per ovary are not volume weighted (larger objects have a higher probability of being sampled, and the opposite for smaller objects) eliminating the necessity for correction factors (Bolender & Charleston 1993 , Dorph-Petersen et al. 2001 . Experimentally altered ovaries may show changes of numbers and or dynamics within follicles. Follicles or oocytes may be retarded in their physical growth in size (Wang & Greenwald 1993 , Danilovich & Sairam 2002 or show precocious enlargement (Wang & Greenwald 1993 , Carabatsos et al. 1998 , Danilovich & Sairam 2002 , Castrillon et al. 2003 but these dysmorphic follicles are not necessarily accompanied by a change in their cytological classification. The disector method describes a probe that samples follicles with a uniform probability in a threedimensional space, irrespective of their size and shape (Gundersen et al. 1988) .
For larger vertebrates an additional sampling fraction may need to be introduced, in that only a fraction of the ovary is taken such that a manageable number of blocks are left to be sectioned. Gundersen (1986) described methods for accurate estimations of cell or object number without the use of the entire organ and such methods have been used in the testis (Wreford 1995) , kidney (Bertram 1995 ), central nervous system (Braendgaard et al. 1990 , Chadi et al. 2001 , placenta (Mayhew et al. 1984) and liver (Marcos et al. 2003) .
In conclusion, using either the physical or optical disector counting technique in combination with the fractionator sampling method, primordial and primary follicles can be accurately measured in either methacrylate resin or paraffin sections. Secondary and more mature follicular numbers were estimated using exact counts and provide a standard for further analysis. The application of these approaches for the study of folliculogenesis may contribute to a deeper understanding of the endocrine and paracrine factors that regulate ovarian function in normal and dysfunctional conditions.
